Objective: To extend our understanding of self-management by using original data and a recent concept analysis to propose a unifying framework for self-management strategies. Methods: Longitudinal interview data with 117 people with neurological conditions were used to test a preliminary framework derived from the literature. Statements from the interviews were sorted according to the predefined categories of the preliminary framework to investigate the fit between the framework and the qualitative data. Data on frequencies of strategies complemented the qualitative analysis.
Introduction
During the last two decades, interest in self-management approaches and interventions for people with long-term conditions has grown substantially [1] [2] [3] [4] [5] . Self-management is commonly defined as strategies individuals perform to live well with long-term conditions, including medical, role and emotional management [6] . This definition is grounded in the Corbin and Strauss [7] model of illness-related work, which highlights the pervasive demands placed on individuals who live with a longterm condition. However, in research and practice, self-management is sometimes defined in terms of managing disease and lifestyle behaviours, while other definitions draw on a broader conceptualization, including all strategies people use to live a good life in spite of a long-term condition [8] .
Frameworks serve to standardize terms, guide intervention development, facilitate comparisons in meta-analyses, and form the foundation of measurement tools. Such frameworks are particularly needed within self-management research, which has been critiqued for poorly defined terms and ambiguity across many and varied outcome measures [9] [10] [11] [12] . A limited number of self-management frameworks currently exist. Of these, most have been developed to describe the underlying mechanisms of self-management support and interventions [cf. [13] [14] [15] . For example, Vernooij and colleagues [13] identified critical components enhancing the effectiveness of self-management interventions, and Pearce et al [15] developed a taxonomy of self-management support to specify components and delivery modes. This paper, however, focuses on self-management frameworks that categorize the self-management strategies used by people to manage their conditions. Existing self-management frameworks of this type [cf. [16, 17] ,] have primarily focused on the needs of people with lifestyle modifiable diseases (e.g., heart failure and diabetes). Riegel et al.'s [16] situation-specific theory to understand heart failure self-care provides an example. The focus on disease-specific, medical and life-style self-management, these frameworks may not capture the complete picture of selfmanagement strategies enacted by people managing complex conditions and/or multi-morbidity. This paper extends our understanding of self-management frameworks by focusing on self-management strategies used by people with conditions that 1) are not substantially modifiable with life-style interventions and have limited or demanding treatment options, 2) have persistent symptoms, like chronic pain or fatigue, that are difficult to mitigate, 3) often lead to functional loss (physical or cognitive), and 4) have a profound impact on every-day life leading to activity and participation restrictions, and/or social isolation. For example, self-management of multi morbidity and conditions with unpredictable trajectories is particularly difficult due fluctuating symptoms and self-management complicated by difficulty distinguishing symptoms, interaction of treatments [18, 19] and the lack of guidelines for care [20] . Schulman-Green and colleagues' meta-synthesis of self-management processes [21] comes closest to a patient-centred understanding of selfmanagement strategies; it describes three broad processes of long-term illness self-management: 1) focusing on illness needs, 2) activating resources, and 3) living with a chronic illness. Born out of work on cancer self-management, this framework is comprehensive and detailed, including 12 specific processes, 20 tasks, and 75 skills. Operationalization of this framework in practice has not yet been reported; however, it has been included in the "Self-and Family-Management Framework" [22] . Although their work [21] has added to our understanding of selfmanagement processes, our goal is to develop a comprehensive framework that captures all aspects of self-management needed to live well with multiple and/or complex conditions, one that will guide both clinical care and research. People with neurological conditions, including those with physical and cognitive limitations and multi-morbidity often experience activity limitations and participation restrictions that demand both role and emotional management [23] . They represent the ever increasing population of high consumers of care, who are often the most difficult for providers to support, and who often experience low levels of well-being and quality of life [24] . While health-care providers acknowledge the effort needed to manage every-day activities, lack of a useful framework means they remain focused on needed life-style changes and medication management [cf. 25] . A framework that details and acknowledges role-and emotional management as well as medical management has the potential to support providers in their patient communication and/or be the foundation for a patient-centered outcome measure.
As part of a concept analysis of self-management, adaptation and coping (three ambiguous, interrelated concepts) in the context of living with a neurological condition our team developed a preliminary framework [8] . Seventy-seven research articles were identified and analyzed. Characteristics [cf. 26] of coping strategies, adaptive tasks, and self-management behaviors were sorted into eight broad strategy groups and 68 specific strategy types, to facilitate comparisons between the concepts. Even though each concept was identified by a unique, identifiable core, considerable overlap existed between them. The eight strategy groups thus became the genesis of a new framework (the 'Preliminary Framework') to understand peoples' everyday management of long-term conditions (Table 1 provides an overview). This Preliminary Framework [8] is similar to that described by Schulman-Green et al. [21] in that it shares a broad definition of self-management and an emphasis on every-day life activities. However, differences exist in how the strategies for living with a long-term illness are categorized. The absence, in Schulman-Green et al.'s work, of strategies to facilitate and maintain social participation is a notable difference. Regardless of similarities and differences, both highlight the need for an organizing framework upon which to build comprehensive, integrated, and tailored self-management support services and systems.
Conceptual work, such as creation of taxonomies, are typically developed through qualitative analysis [27] or by synthesizing existing research [28] . When concept development is based on qualitative data, specific contextual factors may be missed or too heavily weighted because of the limited number of respondents or contexts [29] . In contrast, when theory is developed solely based on research literature, the author may lack the detailed understanding that emerges through examination of primary data. To overcome these methodological shortcomings, we used original data to refine and validate the Preliminary Framework. The aim of this paper, therefore, is to refine and validate our preliminary framework for everyday selfmanagement strategies, grounded in the experiences of people with neurological conditions. This includes, describing domains and sub-domains within the framework by 1) confirming their relevance, content, and definitions, and 2) describing the commonality of use (reported as proportions) of the domains and sub-domains.
Methods
Data were drawn from the study 'The Everyday Experience of Living with and Managing a Neurological Condition' (the LINC study) [30] . Qualitative data reported in this analysis were collected in a prospective cohort study that followed participants with neurological conditions monthly for up to 11 months. Participant demographic data were drawn from the LINC online survey (a national survey which preceded the cohort study). Qualitative data were used to test our interpretation of the literature and the resultant Preliminary Framework.
Ethics
Ethical approval for the LINC study was received from the Health Canada and Public Health Agency of Canada Research Ethics Board as well as the appropriate ethics review boards at Dalhousie University, Queens University, the University of Manitoba, and the University of Prince Edward Island. Data collection in Newfoundland and Labrador was acknowledged by the provincial Health Research Ethics Authority. All participants gave written, informed consent before participation.
Procedure
Data were collected by trained research assistants from February to December 2012 via monthly phone interviews, although not every participant was available every month.
Participants answered both open-ended questions and standardized questionnaires. For this study, responses to four open-ended questions about strategies used to manage life with a neurological condition, and a final question concerning other issues of importance, were analyzed ( Table 2 ). The four questions were built on self-management theories [cf. 6, 7] , and answers were typed into a database by trained research assistants. Some text was recorded in "first person" (I/me) while other text was recorded in "third person" (he/she).
Participants
Participants in the LINC study were primarily recruited through the Neurological Health Charities of Canada [30] . All had one or more self-reported neurological condition(s). Participants in the cohort study were adults age 17-65, living in Manitoba, Ontario, or Atlantic Canada, and were sequentially drawn from participants in the online survey, based on interest to participate.
A total of 117 participants (Table 3) were included in this analysis. The most commonly reported neurological conditions were: migraine, multiple sclerosis, brain injury, epilepsy and Parkinson's disease. Almost half of the participants reported multimorbidities (41.9%); for example, 22% of participants reported having migraine but no participants reported having only migraines. In total, 7236 statements were analyzed (each statement included description of at least one self-management strategy), resulting in a mean of 59.74 statements per participant (SD = 33.99).
Data analysis
Deductive content analysis, supplemented with descriptive quantitative analysis, was used. Deductive content analysis is recommended when a theory/model is tested in relation to a new population, or to identify areas within a theory that require development [31] [32] [33] . In deductive content analysis, an existing model is used as a lens for organizing and sorting the data. In this study, the Preliminary Framework [8] was used. In the preparation The open ended questions from the structured interviews
In the past month, because of your condition, were there things that you did to stay healthy? For example, did you pay specific attention to your diet and/or exercise? Checked your skin for pressure sores? Took your medications as directed? Tell me about those strategies. In the past month, because of your condition, have you used any deliberate strategies to manage your day to day activities at home, at work or in the community? For example, you took frequent rests? Planned your days? Asked for help? Shortened your work hours? Worked from home? Tell me about those strategies. In the past month, because of your condition, have you used any deliberate strategies to manage your relationships with others (e.g. your spouse, children, parents, other family members, friends or co-workers)? For example you did not disclose your condition to people at work? Involved family members in treatment decisions? Prioritized your time with your family or friends? Chose your friends carefully? Tell me about those strategies. In the past month, because of your condition, did you experience any emotional consequences? (YES /NO) Please detail the strategies you used to deal with the emotional consequences of your condition, and how often you used them. For example, did you speak to your religious leader? Did something nice for yourself? Talked to a friend? Wrote in a journal? Tell me about those strategies. Is there anything else you want to tell us about living with a neurological condition? To move from the Preliminary Framework to a confirmed framework, we first conceptualized each strategy group in the Preliminary Framework as a self-management domain, and the listed strategy types as subdomains. Therefore, each domain was composed of subdomains considered to be similar, or to share a common goal.
The text was read several times, then deductively organized according to the Preliminary Framework, with data sorted into the sub-domains. Data not matched to an existing sub-domain were analyzed separately using principles of inductive content analysis [31] . The majority of the statements were coded within only one subdomain; however, where statements included elements of several sub-domains, they were coded within all relevant subdomains. The categorized data were used to create definitions for each sub-domain. Sub-domains were then arranged according to the eight domains of the Preliminary Framework. Analysis was conducted by one researcher with extensive qualitative analysis experience (ÅA), however the analytical steps, definitions and preliminary results were discussed and developed in collaboration with the whole team.
All categorized statements were given corresponding codes, then exported from NVivo to SPSS (version24), in order to calculate frequency of use. Descriptive statistics were used to tabulate demographic information, calculate proportions of participants using each sub-domain and at least one sub-domain per domain. Use of a sub-domain was defined as having reported its use at least once during the data collection period 3. Results
The Taxonomy of Everyday Self-Management Strategies: TEDSS framework
The interview data from people with neurological conditions, confirmed the use of 26 everyday self-management strategy subdomains within seven domains, a reduction from the eight strategy groups and 68 strategy types of the Preliminary Framework. The confirmed domains and sub-domains create the Taxonomy of Everyday Self-management Strategies (TEDSS) Framework (Fig. 1) , defined in Table 4 with quotes supporting the domains and subdomains presented in Table 5 . The following sections describe the differences between the TEDSS Framework and the Preliminary Framework, and the rationale for changes.
Evidence for and description of domains
Seven of eight domains in the Preliminary Framework were strongly represented with sufficient description and frequency to demonstrate relevance to people living with complex long-term conditions. The last domain, Substance Use, was removed. In the empirical material, there were only two relevant statements; both described using marijuana in order to manage pain. These statements were coded within the Disease Controlling Strategies Domain, which included other strategies for controlling pain. Data did not indicate the need for any additional domains. Because the first-voice, patient data provided deeper insight into the domains than available in the original published material, domain definitions were improved with small word changes (see supplementary file for additional detail). Of the resulting seven domains, five (Internal, Social Interaction, Activities, Health Behaviour and Disease Controlling Strategies Domains) were linked to participants' individual every-day lives and goals, and were therefore labeled Goal-oriented Domains. For example, in the Activities Strategies Domain, descriptions were linked to the goal of facilitating everyday activities: "[I] use [a] scooter to get to astronomy class for safety and to conserve energy". Text describing strategies in Goal-oriented domains suggests that goals are often multi-tiered. For example, participants described strategies to pace and plan, which allowed them to achieve the goal of participating in activities. Participation in turn facilitated well-being.
The five Goal-oriented Domains are aligned with traditional definitions of self-management that include role, emotional and medical management. The Activities Strategies (facilitating activities in everyday life), Social Interaction Strategies (promoting social interaction and limited exposure to negative reactions), and Internal Strategies (supporting inner calmness) focus on role and emotional management, emphasizing areas important in peoples' everyday life. The domains of Disease Controlling Strategies (controlling disease progression and symptoms) and Health Behaviour Strategies (strengthening one's body functioning and fitness) may be thought of as medical management.
Strategies in the two remaining domains (i.e., Process and Resource Strategies Domains) were described differently by participants than the Goal-oriented Domain strategies and were thus, labelled Support-oriented Domains. Support-oriented Domain strategies were described as strategies that underlie and/or support strategies in the Goal-oriented Domains. They were described in two ways. Some statements described how the participants were deliberate in their use of a Support-oriented strategy, such as information seeking or problem solving. In other statements, Support-oriented strategies were described together with a specific example of how strategies were connected with one or several Goal-oriented Domain strategies. For example, a total of 766 statements were coded in the Resource Strategies Domain. Approximately 70% referred to how participants sought and managed their support systems. The other 30% referred to specific situations where the participants had used resources in relation to other domains, for example talking to a physiotherapist to get exercise advice or asking a neighbor for a ride to the mall (see supplementary file for more detail).
Evidence for and description of sub-domains
Data supported most strategy sub-domains named in the Preliminary Framework. However, the data showed that in real life, strategies were often intertwined with each other making them less distinguishable than described in the academic literature. Where appropriate, strategy types were therefore collapsed into broader sub-domains (see supplementary file for detail). For example, while many instances of seeking support were found, the overlap between Instrumental Support and Emotional Support was more evident than the differences; these were therefore collapsed into Seeking and Managing Everyday Support. Other strategies were only briefly described by one or two participants (e.g., Goal Setting was described by one participant as part of problem-solving), with insufficient data for retention as unique sub-domains. Only eight of the strategy types in the Preliminary Framework were not found in the empiric data (e.g., Confrontational Coping, Negative Appraisals, Assimilation, Rationalization, Denial, Restraint Coping, Tangible Support, Quitting or Controlling Smoking). Six of these were specific to the coping literature in the concept review by Audulv et al. [8] . However, individuals in this study did not describe such strategies. Therefore, these sub-domains were not included in the final TEDSS Framework. Three additional subdomains, not described in the Preliminary Framework were identified in the data; Mental Exercise (Health Behaviour Strategies Domain), Organizing Routines and Systems (Activities Strategies Domain), and Staying in Contact (Social Interaction Strategies Domain).
Frequency and commonality of strategy domains and subdomains
Commonality of use across participants was assessed by calculating the proportion of participants using each domain and sub-domain (Table 4 ). Between 47.9% and 97.4% of participants reported use of each domain (defined as description of at least one sub-domain per domain at some time during the data collection period). A third of the participants (n = 39) reported using strategies from every domain.
On average participants described using 12.17 (SD 4.77) different sub-domains. Interestingly, the five most prevalent sub-domain strategies (Pace, Plan and Prioritize, Physical Exercise, Diet, Managing Medication and Treatments, Seeking and Managing Everyday Support) represent four different domains, illustrating that people self-manage by using many and varied strategies.
Discussion and conclusion

Discussion
The TEDSS framework further refines the Preliminary Framework, developed by our team, by 1) simplifying domains and subdomains and 2) confirming relevance to patients with complex neurological conditions. The Preliminary Framework was simplified in three ways. First, the proposed Substance Use Domain (with little supporting data) was removed. Second, eight strategy subdomains, identified during the literature review, were removed during the data analysis due to insufficient evidence within the data. Third, many strategy types in the Preliminary Framework were collapsed into broader sub-domains. These changes reflect participants descriptions of complex real life situations. Relevance was confirmed by a high proportion of participants reporting use of strategies in most of the domains (Activities 97.4%, Internal 72.6%, Social Interaction 76.9%, Health Behaviour 97.4%, Disease Controlling 95.7%, Resource 85.5%) and a third of the participants reported using at least one sub-domain strategy in every single domain.
A unique feature of the TEDSS Framework is the conceptualization of self-management strategies as integrated parts of a complex whole. Understood as connected parts, the Framework resolves apparent contradictions in how self-management is defined. As previously noted, self-management is defined differently, often depending on context, health provider and/or client group [8, 9] . The five Goal-oriented Domains of the TEDSS Framework accommodate the different conceptualizations of self-management frequently reported. Results support the importance of medical and health behaviour management, for people with and without modifiable conditions; preventing and delaying decline in conditions through management of treatments and health behaviours was described as important by people with advanced and complex neurological conditions. The high proportion of people who reported use of strategies within the Activities, Social Interaction and Internal Strategies Domains underscores patients' emphasis on everyday self-management strategies. While the importance of "role and emotional management" is often acknowledged [18] , how these are enacted by people living with chronic conditions, or supported by health professionals, is not comprehensively described as medical and health behaviour management.
While the Goal-oriented Domains address areas of importance to patients, competency in the form of information seeking, problem-solving, and health navigation are frequently included in self-management interventions [3, 4] . Participants in this study demonstrated deliberate use of strategies in two Support-oriented Domains. These strategies have been previously described, but researchers are at odds about where they fit into the selfmanagement decision-making processes. Lorig & Holman [34] described such strategies as skills and abilities influencing selfmanagement performance, but not as self-management strategies per se. Schulman-Green et al.'s model [21] identified problemsolving and information-seeking as self-management strategies, but linked these strategies specifically to disease management. According to the participants in the current study, Information Seeking and Problem-solving are used to achieve many goals, including learning about treatments, facilitating activities and managing social interactions. The TEDSS Framework purports that Support-oriented Domains facilitate other self-management strategies. Interventions designed to encourage their deliberate use are therefore likely to lead to positive outcomes. In summary, conceptualizing self-management strategies as both Goal-oriented and Support-oriented resolves conceptual confusion by addressing patient priorities and explaining the composition of many intervention programs. Further qualitative research would be valuable to describe the connection between Support-oriented and Goal-oriented strategies in more depth.
A useful framework should also inform patient care, system reform, and drive research endeavors. Uptake of the TEDSS Framework by members of interdisciplinary chronic disease teams has provided preliminary evidence of value for clinical practice [35] . They indicated that the TEDSS Framework enhances communication within teams by providing a common nomenclature to ensure that all areas of importance to patients are addressed. For example, the TEDSS Framework provides a deliberate and structured way to identify patients' needs for self-management support and to tailor care appropriately. This application is consistent with recent reports that confirm that selfmanagement needs differ depending on each individual's life situation and condition, and that needs likely change over time [36] [37] [38] . At the system level, the TEDSS Framework could be used to understand the needs of specific patient populations, evaluate the nature and completeness of self-management support provided, and to determine team composition.
The TEDSS Framework also has the potential to guide future research. Lack of agreement on, and deficiencies in, the conceptualization of self-management have been identified as key issues [10, 14] limiting providers' and researchers' ability to describe what is and is not a self-management intervention, and what works for whom under what conditions [14] . We suggest that the TEDSS Framework, could be used to identify and compare content of selfmanagement interventions, thereby evaluating mechanisms for change. To support research and clinical work, a patient reported outcome measure, designed to assess and quantify the components of the TEDSS Domains is now underway.
As with all studies, results should be viewed with a critical lens. Providing examples in the interview questions may have affected participants' responses, potentially increasing the reported frequency of certain strategy domains. Strategies not mentioned as examples or integrated into daily routines may have been underreported. Process strategies are, by their nature, often integrated in every-day life tasks; this may explain why strategies in the Process Strategies Domain were less frequently reported. It may also be argued that some domains are aligned with the focus of the interview questions (e.g., staying healthy, managing everyday activities, relationships with others and emotional issues).
However, the open-ended questions were strongly influenced by the widely accepted work of Corbin and Strauss [7] . Finally, the descriptive statistics were based on self-reported strategies, and likely under-estimate use. To further understand frequency of use, survey methodology might provide a useful next step.
Two strengths of the study were the sample size and the collection of data over an eleven-month period. With repeated data on a sample of 117 people, the likelihood of identifying rarely used strategies is increased beyond that in smaller scale qualitative studies, as was the capture of strategies related to infrequent or seasonal events (e.g., managing summer heat and seizure risk). Two limitations should be noted. First, data captured was accomplished by research assistants who manually recorded statements of the participants during the interviews. Recorded interviews transcribed verbatim would had been a more rigorous way of capturing data. Second, data analysis was primarily conducted by one person, the first author. However, the analysis was supported by discussions within the research team regarding meaning of the data, alternative classification, and definitions. The research team has various cultural roots (e.g., Canada, US, Sweden and Iran) and different disciplinary lenses (e.g., nursing, occupational therapy, epidemiology and sociology) helping researchers to challenge their pre-understanding and interpretations.
Participants in this study were recruited on the basis of a neurological diagnosis, giving rise to the question of applicability of the taxonomy beyond neurological conditions. Data collection with this population was motivated by the lack of research and the need to understand self-management from their perspective [39] , and because people with neurological conditions live with varied constellations of symptoms and problems that impact everyday life. While this made them an ideal group to inform the strategies used to manage all aspects of every-day life, it is possible that they may use a higher number of self-management strategies than people with other conditions. Three arguments support the transferability of the TEDSS Framework to other people with complex long-term conditions. First, the four open-ended questions that focused on different aspects of self-management were not specifically related to neurological conditions or related symptoms, and have relevance to anyone living with a long-term condition. Secondly, strategies reported were described in relation to everyday life challenges applicable across many types of diagnoses. Finally, almost half of the participants had co-morbid conditions, and a quarter of the sample had a heart condition, diabetes or depression. They reported strategies related to how they managed life as a whole and not just those specific to their neurological condition. However, empirical testing of the TEDSS Framework in the form of surveys or additional qualitative work may help to confirm applicability to additional populations. Surveys would also shed light on differential use or importance of the domains by age, diagnosis, time with the condition, multi-morbidity etc.
Conclusion
In this paper we propose a comprehensive self-management framework which categorizes self-management strategies important to patients. A Preliminary Framework, developed first through an extensive concept review was refined using data material gathered in a large sample of patients with neurological conditions over eleven months. The resulting TEDSS Framework suggests a unifying taxonomy that might resolve conceptual confusion within the field of self-management science. TEDSS has potential to guide health service delivery and research. Used as a measurement framework, may help to guide and tailor care.
Practice implications
Health-care providers typically emphasize strategies in the Disease Controlling and Health Behaviour Strategies Domains when providing self-management support [cf. 40,41,] . These are, of course important, but need to be balanced in relation to strategies in the Social Interaction, Activities, and Internal Strategies Domains, especially for people living with complex conditions and pervasive impacts on everyday life. The TEDSS Framework can assist health-care providers to understand and identify the many issues of self-management relevant to their patients at any point in time and over time. Health-care teams could use the TEDSS Framework to assess the comprehensiveness of their service, to match team members' scopes of practice to different strategy domains, or to determine the need for referrals.
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